We study a new type of collective motion with α -particle type of correlations and show that it may be relevant for N ∼ Z nuclei.
New radioactive beam facilities will be studying proton rich nuclei with N ∼ Z. The limited systematic information we have on such nuclei with A ≥ 60 suggests different collective behaviour than nuclei with N ≫ Z. Although these nuclei have large deformations, the ratio of the excitation energy of the first angular momentum four state to the excitation energy of the first angular momentum two state, E * 4
, is closer to 2.5 than 3.3, suggesting gamma unstable collective motion. Furthermore, the energy spectrum for many such nuclei has E * 4
resembling a spherical quadrupole vibrator. Within the interacting boson model with isospin and which includes neutron-proton correlations, (IBM-3), we have found these features exhibited in a collective motion arising from a dynamical symmetry of IBM-3 not discussed heretofore. Neutron -proton correlations play a crucial role in this new collective motion; for nuclei with N ∼ Z we expect neutron -proton correlations to be larger than for nuclei with a large neutron excess because the valence neutrons and protons are filling the same major shell, and hence the radial wavefunctions of the neutrons will have a larger spatial overlap with the protons than neutrons filling different major shells.
The interacting boson model has been phenomenologically successful in describing the spectroscopy of heavy nuclei with a large neutron excess (IBM-2) [1] . However, when the valence neutrons and protons are filling the same major shell such as in nuclei with N ∼ Z, then isospin must be introduced [2] , which means a neutron-proton pair must be included in addition to the proton-proton and neutron-neutron pairs to complete the isospin triplet. These pairs are represented in the IBM-3 by three types of monopole (s † τ ) and quadrupole (d † m,τ ) bosons, where m = (−2, −1, 0, 1, 2) is the angular momentum projection and τ = (1, 0, −1) is the isospin projection indicating neutron, proton-neutron, and proton bosons respectively [2] . To the extent that IBM-3 is valid, we expect it to be valid for even-even nuclei; odd-odd nuclei will need additional isoscalar bosons [3] .
We assume the IBM-3 nuclear Hamiltonian conserves angular momentum and isospin.
The small isospin -breaking electromagnetic interactions can be treated in perturbation (18) is that the eigenstates have "α particle -like" correlations because it leaves invariant the spin -isospin scalar two boson (aka four nucleon) system,
where : means scalar product in both angular momentum and isospin space.
A basis for this dynamical symmetry can be determined by using the subchain,
where SU s (2), SU d (2) are the isospin groups for the monopole and quadrupole bosons respectively, and
, since U(6) and O(6) dynamical symmetry have been studied extensively [1, 4, 5] .)
The normalized basis states for this subgroup chain for N bosons, representing N pairs of valence nucleons, are
where
+8)!
, and
Thus these states have α-particle-like correlations. Although the number of monopole and quadrupole bosons is not a conserved quantum number, the monopole and quadrupole isospin are conserved in this group chain. Only the symmetric representations of O (18) occur and hence only one quantum number, α, is needed to label these representations.
For N bosons the allowed values are α = N, N − 2, . . . , 0 or 1. α counts the number of bosons not in the invariant in (1), and I will annihilate the states with maximum The generators of the O(18) dynamical symmetry are given by the quadrupole operators, 
with eigenvalues α(α + 16). The O(15) Casimir operator is given by
with eigenvalues, δ(δ + 13).
Hence an attractive interaction quadrupole interaction will have the eigenvalue, Hamiltonian with O(18) dynamical symmetry is underway using an IBM-3 diagonalization [7] . Nevertheless, we anticipate that there will be changes in the phonon multiplet going from nuclei with T = 0 to nuclei with T = 0 because for T = 0 there are only 25% more 2 + , 4 + two phonon states than 0 + two phonon states, whereas for T = 0 there are 100% more 2 + , 4 + two phonon states than 0 + two phonon states.
Recently, the spectrum of 64 32 Ge 32 has been measured [8] and the first few excited states are shown in Table II 
We clearly see then for maximal isosopin, N) ; that is, the same for all states, and hence the effect of the quadrupole boson energy goes to zero in the spectrum, and thus the excitation energy of the first excited state decreases.
A measurement of the B(E2) will also distinguish between the two types of collective motion. For nuclei with T = 0, N even, only the isoscalar quadrupole operator contributes to the B(E2); hence, the quadrupole operator is Q = Q sp √ 3 (1 + 2∆) P (2, 0) , where Q sp is the single-particle quadrupole moment and ∆ is the effective charge. The B(E2) from the ground state for O(18) becomes
The heaviest even -even nuclei with T = 0 for which the B(E2) are measured are 44 T i and 48 Cr. Using no effective charge (∆ = 0), we find that (10) In summary, the O(18) dynamical symmetry developed in this paper shows promise that it may have the correct neutron-proton correlations to describe heavy nuclei with N ∼ Z.
Only additional measurements on nuclei with N ∼ Z will be able to decide.
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